Oocyte-somatic cell interactions during follicle development in mammals.
Our current perspectives on the relationship between the oocyte and its surrounding somatic cells are changing as we gain a greater understanding of factors regulating folliculogenesis. It is now widely accepted that the oocyte plays a very active role in promoting follicle growth and directing granulosa cell differentiation. The oocyte achieves this, in part, by secreting soluble paracrine growth factors that act on its neighboring granulosa cells, which in turn regulate oocyte development. In preantral follicles, the oocyte directs granulosa cells to regulate oocyte growth, and oocytes may also directly drive follicle growth. In antral follicles, the oocyte governs the behaviour of cells in its immediate vicinity, thereby actively regulating its own microenvironment. As such, the oocyte establishes and maintains the distinct cumulus lineage of granulosa cells. This oocyte-cumulus cell interaction, in general, prevents luteinization of cumulus cells by promoting growth, regulating steroidogenesis and inhibin synthesis, and suppressing luteinizing hormone receptor expression. Conversely, mural granulosa cells in antral follicles, which have no direct physical contact with the oocyte and, presumably, experience a more diffuse concentration of oocyte-secreted factors, proceed to a different phenotype. In the ovulating follicle, oocyte-secreted factors also play vital roles in enabling cumulus cell expansion and regulating extracellular matrix stability, thus facilitating ovulation. The identities of these oocyte-secreted growth factors regulating such key ovarian functions remain unknown, although growth differentiation factor-9 (GDF-9), GDF-9B and/or bone morphogenetic protein-6 (BMP-6) are likely candidate molecules, probably forming complex local interactions with other related members of the transforming growth factor-beta (TGF-beta) superfamily. Elucidating the nature of oocyte-somatic cell interactions at the various stages of follicle development will have important implications for our understanding of factors regulating folliculogenesis, ovulation rate and fecundity.